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Factors Associated With Daytime Sleep in Nursing Home Resident

Junxin Li,Yu-Ping Chang, and Davina Porock

Abstract

A retrospective, cross-sectional study was conducted to describe the occurrence of daytime sleep (DS) a
to examine factors associated with DS in nursing home residents. We used the Minimum Data Set 2.0
records of 300 residents in a nursing home from January 2005 to March 2010. Descriptive statistics,
independent-test, chi-square, Pearson correlations, and logistic regression were inidpadlysis. About
71.3%0f the residents slept more than 2 hours during the day, and this was significantly associated with
residents’ comorbidity (t %2 2.0,p ¥4 .04), cognitive performance¥: 7.3,p ¥ .01), activities of daily living
(t¥% 3.7,p ¥ .01), and social involvemefita-7.6, p ¥2.01). Cognitive performancendsocial
involvementsignificantly predicted the occurrence of DS with social involvement being the strongest
predictor (odds ratio: .58; 95% confidence interval: [.45, .75]). The findings subgestterventions to
engage nursing home residents in more social activities during the day may be beneficial to ntigimize t
DS, especially for those who have difficulties with engaging socially on their own.



Introduction

Daytime sleep (DS) commonly occurs in residents living in largitcare facilities (Martin, 2010).
Approximately70%of nursing home residents have been shown to experience ercgagiime
sleepiness (Martin et al., 2006; Viegas et al., 2006). On avaraggng home residents fell asleep
22times for a total of 2 hours during the day and did not stay ae@kiuously for even 1 hoim a
24-hourperiod (Neikrug & Ancoli-Israel, 2010). Direct care staffniursing home commonly
consider DS or napping as positive for nursing home residedtsre not aware of its potentially
negative health outcomes (Woods, Kim, & Yefimova, 2013).

Short nappingn the earlyor middle afternoon malgerestorative for older people. Studies have
shown that napping for less tha@ minutesin the early afternoon (1:0€2:00p.m.) improved
performance and decreased subjective sleepiness and fatigue iacitder Tamaki, Shirota,
Hayashi, & Hori, 2000; Tanaka et al., 2001). However, extendpging during the day (e.g.,
napping for 30 minutes or longer) results in sleep inertia (Mgn€ote, 2009) and has been shown
to have destructive effects on the health of older people (Foédy 2007; Gooneratne et al.,
2003). DS influences the homeostatic sleep drive and is intelat@d with sleep interruption at
night(Richards, Beck)’Sullivan, & Shue 2005;Richardsetal., 2011). One study found that napping
for anaveragef 58 minutes between 1:30 aBd0

p.m. reduced sleep efficiency at night and resulted in an earliengviiine (Monk, Buysse, Carrier,
Billy, & Rose, 2001). Furthermore, DS is knownktea serious threat olderadults’ health and
quality of life (Chaperon, Farr, & LoChiano, 2007). Several studies fawed that DS is associated
with negative cognitive (Foley et al., 2001) and functional @ues (Gooneratne et al., 2003; Rao et
al., 2005) and increased mortality (Newman et al., 2000; Stae 2006). In addition, extended DS
may be a consequence of poor nocturnal sleep, possibly creatdtebglutonic conditions (heart
failure, depressiorRarkinson’s disease, and obstructive sleep apnea, etc.), and/scpiEion
medications (particularly pain medications; Byers, Yaffe, CovinBkgdman, & Bruce, 2010;
Gooneratne et al., 2003).

Multiple factors may contribute the disruptiorof sleep-wake cycles of nursing home residents.
Increased age and dementia can objectively wetileeability to maintain the integrity of the sleep
wake cycle (Bombois, Derambure, Pasquier, & Monaca, 2010;|€yp2011). Living in a nursing
home setting may further disturésidents’ sleep (Lorenz, 2011), for exam- ple, environmental factors
(e.q., less exposure to bright light and excessive noise), and nhosiregyroutines, including fewer
social activities and extended time in bed (Alessi & Vitiello, 20ER)ther identification and better
understanding of these factors may be beneficial for the develomiheffiective interventions.

Lack of social involvement characterizes the life of older adwiitsdiin nursing home settings
(Harper Ice, 2002). Engaging residents in social activities is yguablematic in nursing homes. In
an observational study, sleeping was the most common daytimeyactinursing home res- idents
being recorded in 36.1% of the observations (Harper Ice, 2@Xer studies have reported that
nursing home residents spend about 29% of their day in tloeirsr@artin et al., 2006), and 27
40% of their day in bed (Bates-Jensen, Schnelle, Alessi, Al-Samérraevy-Storms, 2004;
Martin et al., 2006). One study showed that residents in nursingeispent 83% of their day
without any social interaction and only about 4% of their daypueagively engaged in activities
(VanHaitsma, Lawton, Kleban, Klapper, & Corn, 1997). Daytimevagtfacilitates the circadian
sleep rhythm (Martin, 2010), while inactivity results in excessiaytime and nighttime sleep
disruption (Harper Ice, 2002; Martin et al., 2006). In additipactivity leads to loneliness,
depression, social isolation, loss of self-esteem, increasability, and consequently a low quality
of life (Richards et al., 2005). Previous studies have found bélefféects of social activities on DS
in nursing home residents (Richards et al., 2005, 2011). Desisiteathemphasis on social activities
that could meaning- fully engage residents has not become aefeatuirsing home life. This study
aimed to describe the occurrence of DS in nursing home residents exahine factors associated
with residents’ DS.

Method
Study Design and Setting

This was a retrospective, cross-sectional study conducted witlenésiin two units from one
nursing home. The study nursing home is a nonprofit 122-bed skillesihg facility located in



suburban Buffalo. We used redints’ Minimum Data Set (MDS) 2.0 recortdsnvestigateesidents’
DSand associated factors.

Data Retrieval

In the study nursing home, residents’ MDS data were routinely stored in a software program called
"EQUIP".The datdor EQUIPare held on aecured server by LeadingAge New York. The research
team received an agreement from LeadingAge New York to releadeittentified MDS recordsf
residentdiving in thetwo unitswithin thestudy nursing home dur- ing January 2005 to March 2010.
Because only deidentifiable information of residents was avaikatdl used, this study determiried
benothuman subjects research and therefore exempt for review by tted SutiBehavioral

Sciences Institutional Review Board.

Measures

The MDSis a standardized and comprehensive assessowhd assess residentsealth statugsedn
all long-term care facilitieim the United States thate certified to participate in Medicare or Medicaid
(Chang, Li, & Porock, 2013). It measures residents’ functional, medical, cognitive, and psychosocial
status (Shin & Scherer, 2009). The MDS has been widely used-ic@mue and secondary data
analysis research due to its wide range of resident informatidtime efficiencyn termsof data
collection (Rantz & Connolly, 2004n general, nursing home facilities regularly perform MDS
assessment for residents quarterly, excepiémrssessmenddadmission, discharge, a Bificant
changen residents’ statuspr a significant erroin a prior assessmefenters for Medicare & Medicaid
Services, 2003). Demographic information, daytime sleep-teit@timsthe Cognitive Performance
Scale (CPS), Activities of Daily Living (ADL) long form scal@epression Rating Scale, social
involvement-related items, and diagnoses fourtie MDS were useih this study.

Two MDS items relatéo DS: "time awakefTn the morning and "time awakegi'theafternoon.
"Time awake'wasdefinedn MDS as‘‘resident awake allor mostof time (i.e.napsno more than 1 hour
per timeperiod).”” DS in this study was defined as napping for more than 1 hour in both maming
afternoon. Therefore, a dichotomous variable "daystaep'wasgeneated based on the responses to
the 2 MDS items, where 1 representiegtime sleefgnapping for more than an hour in the morning and
more than an hour in the afternoon), and O represetedytime sleeno napping more than 1 hour
either in the morning or in the afternoon). In this study, the internal consistency for therss as
calculated by the KudeRichardson Formula 20 was 0.74.

Residents’ cognitive status was measured ushCPS, which classifies all residents into seven
cognitive performance levels based on 5 MDS items: comatosdtieegkills for daily decision
making, short-term memory, making oneself understood, and sédfrip@nce in eating (Morris et
al., 1994). Scores range from 0 to 6. A score-& epresentbeing intact tamild impairment3-4
mild to moderate impairmenand 56 severdo verysevere impairmenfThe CPS has been validated
against the Mini-Mental Status Examination in a large nursingehpopulation and th€ronbach’s a
was reported .73 (Gruber-Baldini, Zimmerman, Mortimore, & Magaz2@d0),in this studythe
Cronbach’s a was .72.

The ADL long form scalavas usedo measureesidents’ functionalstatus. It is comprised of 7
MDS items including bed mobility, transfer, locomotion, dress#aging, toilet use, and personal
hygiene. Scores range from O to 28 with higher scoresdtidg greater functional diffi- culty. The
MDS-based ADL score has been found to have good interratdsiliglisanging from .75 to .94 and
demonstrated a good criterigalidity ranging from.50to .98 (rangé/s.50-.98) against other
standardized instruments (Carpenter, Hastie, Morris, Fries, & Anki062Qandi et al., 2000;
Morris, Fries, & Morris, 1999). Cronbach’s a for the ADL score in this study was .88.

The Depression Rating Scale was used to measure depression symiptomsisis of 7 mood
items that capture verbal and nonverbal expressions of distress. Bewged$rom 0 to 14 with higher
scores indicating more emotional distress. It has been validatedtateel 7-item Hamilton
Depression Rating Scale and the 19-item Cornell Scale for Deprasdi@mentia (Burrows,

Morris, Simon, Hirdes, & Phillips, 2000). Cronbach’s a for the Depression Rating Scale in this study
was .50.

The residents’ comorbidity was measured by calculating the total number of medical diagnoses
recorded in the MDS. This does not take into consideration tegigeof each disease or the
resulting burden to the individual.



Six MDS items recording involvement in positive social activitiese used to measure the degree
of social involvement, including ease in interaction with othasg)giplanned or structured
activities, doing self-initiated activities, establishing goplg;suing involvement in the life of the
facility, and accepting invitations to join in most group aciégt Total score ranges from 0 to 6 with
higher scores indicating mosecial involvementCronbach’s a for this 6 social activity itemsn this
study was .77.

Data Analysis

A total of 320residents’ MDS records were retrieved from LeadingAge New York. Té dor
residents who had been at the facility for less than 3 months wateled to allow adequate time
for a new resident to adjustttoefacility’s routine. The first available quarterly MDS records
completed after admission were used, providing data from 3@kres. Data analyses were
conducted with IBM Statistical Package for the Social Sciesizistics 20.0. Descriptive statistics
were usedio describeesidents’ demographic characteristics and DS. An independest was
conducted to find differences between resideritis DS and resident&ith no DS, asdefinedin this
study. Pearson correlations were ugeeixamingherelationships among the variables. Logistic
regression was utilized examine predictorsf residents’ DS.

Results

The residents’ demographic characteristics, DS, and other variables are presented in Table 1.
Residents’ mean age was 86.9 (standard deviation [SD] + 7.0); 72%were female99%werenon
Hispanic White; and% were Hispanior Black. Mild or no cognitive impairment was recorded for
26%o0f residents, 40.7% had mild to moderate, and 33% had modesdeere. Residents had a
mean ADL score of 19.2 of a total possible score of & € 4.59) and a mean numbair4.4
comorbidities D + 1.24);thethree most common diagnoses in this sample were hypertension,
depression, and arthritis (Table 2).

Eighty-five percent (255 of the 300) of the residents spent marelthhour asleep during the
morning, 72.7% (218 of the 300) spent more than 1-hour aisi¢beafternoon, and 71.3% (24
the 300)of residents experienced DS meeting the established criterion.

The differences in selected variables between residents with arautiX® are summarizeuh
Table3. The comorbidity, CPS, and ADL scores in residents @Btwere significantly greater
than those without (t ¥4 2.0,p % .04t ¥4 7.3 p %2 .01; and ¥4 3.7 p ¥4 .01, respectively). The
findings indicate that, on average, residents with DS had significant higher lecelmoibidity,
lower levelsof cognitive performance, and lower levels of functional status than residentsowit
DS. The social involvement oésidents wittDS wassignificantly lower than those withoiit(t % -
7.6, p<.01). There werrosignificant differences age, gendenr depression scores between
residents with and without DS.



Table 1. Demographic and Clinical Characteristics of Residents.

Variables % (N) M + SD Ranc
Gender Female 72 (216)
Male 28 (84)
Race White 99 (297)
Hispanic .3
Black A
Morning napping 85 (255)
Afternoon 72.7 (218)
Daytime sleep 71.3 (214)
Age 86.9+ 60-
Comorbidity 7.02 104
CPS 441+ 1-8
0-2 26.3 (79) 1.24 0.6
34 40.7 (122)
56 33 (99)
ADL 19.32+ 3-28
Depression 42-22_ 70 0-5
Social 1524+ 0-6
involvement 1.45

Note. SD ¥4 standard deviation; CPS % Cognitive Performance Scale; ADL % Activities of daily Ning.
Y, 300.

Table 2. Top 10 Frequent Disease Diagnoses in

Diagnosis N (%)
Hypertension 193 (64.3)
Depression 141 (47)
Arthritis 113 (37.7)
Anemia 109 (36.3)
Dementia other than Alzheimer’s disease 96 (32.0)
Hypothyroidism 94 (31.3)
Alzheimer’s disease 82 (27.3)
Congestive heart failure 81 (27.0)
Osteoporosis 80 (26.7)
Diabetes mellitus 78 (26.1)

The associations between selected variables are presented in Table 4. Increased social
involvement was significantly associated with lower lewdlsomorbidity(r ¥2-.21;p < .01),
higher levelsof cognitive performancé ¥2-.59;p < .01),and higher levelsf functional statug ¥4
-.49;p<.01).Thelower levelsfcognitive performance were significantly correlated with
increased age ¥4.15;p<.01) and higher levets comorbidity ( ¥2.15p < .01). The lower levels
of functional status were associated with higher levels of comoylfidit .20;p < .01) and lower
levelsof cognitive performance {4 .42;p < .01).



Table 3. Differences in Selected Variables Between DS and non-DS Residents.

Variables Non-DS f % DS n % p
Age 86.2+6.3 87.2+7.3 24
Gender Male 31 53 .06
Female 55 161

Comorbidity 4.1+1.3 45+1.2 .04*
CPS 2.7+ 1.4 41+1.7 .01*
ADL 17.8+4.2 20.0+4.2 .01*
Depression A4+7 4+.8 .90
Social involvement 2.5+1.2 1.2+ .1 .01*

Note. DS ¥4 daytime sleep; CPS ¥4 Cognitive performance saéle; ¥4 Activities of daily living. Data on
continuous variables are presentedlas- SD; data on categorical variables are presented as number of
occurrences.

*p<.05. *p<.01.

Table 4. Bivariate Correlations Among Predictors.

Variables 1 2 3 4 5 6
1. Comorbidity 1.00

2. CPS 15%* 1.00

3. ADL .20%* A42%1.00

4. Depression .0 -.13 -.07 1.00

5. Social — 2 —5Y*  — 49 03 1.00
Involvement

Note. CPS % Cognitive Performance Scale; ADL ¥ Activities of daily living.
*p<.05. *p<.01.

CPS score, ADL score, comorbidities, and social involvemeneé wntered as predictors in a logistic
regression analysis. Results show that only social involvemeds fatio [OR] ¥4 .58; 95%
confidence interval [CI] ¥4 [.45, .75]) and CPS (OR %2 1.30; 99%1.06, 1.60]) significantly pre-
dicted DS (Table 5). These results indicate that with every uaiiedse in social involvement, there
is a 72% increased risk of having DS; and with every unit of inciagke cognition performance
score, there is a 30% increased risk of DS.

Table 5. Logistic Regression to Predict Daytime Sleep.

b SE wal OR 95% Confidence

Constant .79

Comorbidity 09 1 S5 1.09 .87 1.38

CPS 26 1 6.35 1.30 1.06 1.60

ADL -.01 .04 .07 .99 .92 1.06
Socialinvolvement — 55** .13 17.77 582 45 .75

Note.OR ¥4 odds ratio; CPS %2 Cognitive Performance Scale; ADL ¥4 Activity of daily living.
dIn text, this number was inverted to 1.72 for easy interpretation.

Discussion

This study examinethe occurrencef DS and associated factdrsa nursing home population using
MDS comprehensive data. In our sample, 71.3% of residenésierped DS. This result confirms
the previously reported high prevalerafddS in residential care settings (Margmal., 2006)In
addition, the occurrence of DS in our sample was much higher tH2 2%, which was reported in
community-dwelling elders (Foley et al., 2007). It suggeststhigahigh occurrence of DS in nursing



home residents may be attributable to factors associated livinguirsiagn home environment.
Although this studyannot evaluatthe exact time and lengthf residents’ DS, theresults show that
more thartwo thirdsof theresidents slept more than 2 hours (more than 1 hour in botkirgand
afternoon) or about 20% of the daytime.

We found that residents who were more cognitively impaired, had medeal comorbidities,
needed more assistance with ADL, and were less involved in socdwtiestvere more likely to
sleep excessively during the day. However, the logistic regressodel indicates that only severity
of cognitive function and social involvement were significantjmters of DS; therefore, we
suggest that interventions that engage residents in social activitiedaoreasthe occurrencef
DS, maintainresidents’ normative sleepnvake circle, and ultimately improve their quality of life
(Richards et al., 2011).

Social involvement was significantly associated with less cognitnpairment, higher level of
functional status, and fewer medical comorbidities in this studgsé@ findings indicate that a large
proportion of nursing home residents need help engaging in sctiigties. However, one study
reported that most of the activity programs were designed for abbreéa tively oriented residents
(Harper Ice, 2002). Future interventions that aim to improvsimghomeesidents’ social
engagement shouliegeared toward residents who have difficulty engaging irakactivities
independently, for example, people with cognitive impairnaet those who need more assis- tance
with ADL.

Although gender was not significantly associated with DS, females were shgbtéylikely to
have DS than males, which was probably due to the higher capmpierform ADLs in males than
in females in the sample. Consistent with findings in otheliesuconducted in nursing home
settings (Ancoli-Israel, Klauber, Jones, & Kripke, 1997; EndeslOuslander, Schnelle, & Bliwise,
2007), DS was associated with more cognitive impair- ment, lewetional status (ADLs), and
increased numbers of medical comorbidities in this study. No gignifassociation between DS and
depression was found in this study, although a positive coomelatitween frequency and duration of
daytime napping and depression was found in a study of comyraduélling elders (Paudel et al.,
2008).

Given the use of multiple medications for treating chronic conditiomursing home residents
(Field et al., 2001), there is a high likelihood that some of thdigatons, such as anticholinergics
and antidepressants, could negatively impact healthy sleep patteighttime, daytime, or both
(Roux & Kryger, 2010). Although 47% of our study samipdel a diagnosis of depression, their
average depression score measured by Depression Rating Scale \wasbyrédat (.25 + .69). This
may bebecause the effectd antidepressantsn someof theresidents’ depressivesymptoms.
However, a large proportion of data on medication use missng which prevented us from
analyzing the effects of medication use on the depression scorewrtdenose of antidepressants
may be associated with the occurrence of DS.

This study has several limitations. Although the MDS has establishadefulness in research,
there are still possible variations in data collection that mayfémeewith the validity and reliability
of its measures. For exam- ple, the variation in training of MO& ciallectors may lead to low inter-
rater reliability (Chang et al., 2013). We were unable to deterthinquality or quantity of
residents’ nighttime sleep due to the fact that the two DS- related MDS itemsnly representte
resident’s wakefulnessn themorning and the afternoon. It is possible that a few residents IS
group actually slept excessively during the day because we dithweta neasure of the resident’s
exact quantity of DS. Furthermore, we were also not able to detstime inability to stay awaker
if residents were intentionally falling asleep. Information reiggrdursing home environmental
factors that may affect daytime and nighttime sleep, for examplé dighnoise exposure, was not
available in the MDS. Finally, use of the 6 items to measure soe@l/ament cannot be validated
due to the retrospective nature of the study and their limited ughen studies.

Despite the limitations mentioned previously, the significanchisfstudy lies in the recognition
of a serious health-related problem that often goes under-reedgiixcessive DS is a problem
known to diminish residents’ quality of life. This studyis thefirst using MDS comprehensive data to
evaluate the occurrence of DS and to examine factors associdtddSvih a nursing home
population. It adds evidence of the usefulness of the MDS’s comprehensive data in sleep research in
nursing home populations.



Conclusion

In summary, our findings indicate that DS is common in nursorgehresidentdt is positively
associatedvith nursing homeesidents’ cognitive performance, functional status, and comorbidity,
and negatively associated with their social involvement. Cogmtiviormance and social
involvement were significant predictors of the occurrence oflD&ddition, residents with multiple
comorbidity and impaired cognitive and functional status had Itevets of social involvement,
which most likely contributes to their excessive sleepiness.itimfs suggest that interventions
aimedto engage residents in social activities that are specifically designessidents with impaired
cognitive and physical status may help to minimize DS in nursingeh@sidents, maintain their
normative sleepwvake circle, and ultimately improve their quality of life.
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